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d striking example of a marked increase in free-air teiii- 
peratures while winds remained northwesterly through- 
out the period was revealed by the morning kite records 
of Ellendale on December 4 and 5. During this 24-hour 
interval the temperature rose 9' C. a t  1,000 meters, 
12' C. a t  2,000 meters, and 11' C. a t  3,000 meters. In  
explanation thereof it may be stated that the air arriving 
over Ellendale on the 4th was apparently coining directly 
from a high-pressure area centered over Montana, 
whereas that on the 5th came frlmi the rear of a secondary 
low forming. on the rear of a primary depression centered 
over Ontario. Twenty-four hours later, on the Gth, 
this secondary remained practically unchanged and 
free-air temperatures n t  Ellendde continued relatively 
high. 

An unusually deep layer of saturatecl air occurred 
over Due West on the inorning of the 17th. K i t h  fog 
at the surface the kite record showed 8 practic.ally 
saturated condition up to an altitude of 2,170 meters, 
where an abrupt surface of discontinuity occurred and 
the temperature rose Go C'. within the nest 120 meters, 
while the relative huinidity dropped from 100 to 16 per 
cent. The average lapse rate throughout this saturated 
air coluinn wns 0.74' C. per 100 meters. This condition 
occurred in tlie front of a long trough of low pressure. 

Table 1 shows some striking contrasts in the free-air 
teniperatures a t  the vaiious stations. At Ellendale and 
Royal Center, the two nort herninost stations, these de- 
partures were all positive and of considerable maqnitude, 
especially in the lower levels. At Due West and Groes- 
beck the teinperatures were practically all below norinal 
with the greatest departures occurring in the upper 
levels. 

Free-air relative humidities were below normal a t  
practically all stations and levels, the most striking 
instance being a t  Due West, where the negative de- 
partures were appreciable notwithstanding the large 
free-air temperature deficiency a t  this station. I n  view 
of this abnoriiial relationship it is not surprising to find 
a deficiency in the total precipitation for the nionth, viz, 
1.20 inches, which is the lowest on record for December 
at  this station. 

Resultant winds (Table 3) for t>he month conform in 
general with the temperature departures, particularly a t  
Due West, where a pronounced northerly component 
predominated instead of the normal southerly conipc- 
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nent. Resultant velocities were close to nornial a t  
practically all stations and levels. 

TABLE 1 .-Free-air tentperatirres, relalirie humidities, and vapor 
pressirres during December, 1088 
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T A n L E  2.-Free-air Testtltarit rc'itrils ( t u .  p .  s.) tl!triitg December, 1928 
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